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Abstract
Introduction: Chorda tympani injury as a complication of middle-ear surgery has been extensively studied with
regard to its effects upon taste. However, the chorda tympani also carries parasympathetic fibres to the salivary
glands of the oral cavity. To date, little has been reported about the effect of chorda tympani section upon salivary
function.
Setting: Tertiary care centre.
Material and methods: We report a case series of three patients with bilateral chorda tympani lesions. Chorda
tympani function was assessed using ‘taste strips’ and unstimulated sialometry. A careful history of oral symptoms
was taken.
Results: All patients showed transient or permanent bilateral ageusia of the anterior two-thirds of the tongue,
and a decreased resting salivary flow rate. In addition, all patients suffered from transient or persistent,
distressing xerostomia.
Conclusion: Taste disorders may occur after middle-ear surgery but they are mostly transient, even when the
chorda tympani nerves are sectioned bilaterally. In contrast, bilateral chorda tympani lesions may lead to severe,
persistent and distressing xerostomia. Based on this neglected aspect of chorda tympani function, we emphasise
the importance of preserving the chorda tympani whenever possible.
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Introduction
The chorda tympani is considered to be a branch of the
facial nerve, and derives all of its fibres from the nervus
intermedius. Unlike the facial nerve, the nervus interme-
dius does not have motor fibres, but contains gustatory
fibres from the anterior two-thirds of the tongue, para-
sympathetic fibres to all the salivary glands (except the
parotid glands) and somatosensory branches of the
VIIth nerve. Accordingly, chorda tympani injury symp-
toms resemble those reported after nervus intermedius
injury.1
The chorda tympani course runs through the middle-ear
cavity and is particularly vulnerable to injury by chronic
inflammatory processes or middle-ear surgery.2,3 The
occurrence of taste disorders following middle-ear surgery
have been reported for over a century,4 and continue to
be problematic.5 There are still diverse opinions among
otologists about what constitutes acceptable manipulation
of the chorda tympani during surgery.6–8 Based upon
their clinical observations, House and Rice both claimed
that cutting the chorda tympani, rather than leaving it
severely traumatised, resulted in a lower incidence of
taste disturbance.9,10 While certain authors still defend
this point of view,8 recent studies have suggested that
preserving the chorda tympani is preferable,5,6 because
long-term recovery of taste function is far better if the
chorda tympani remains intact.3
Section of the chorda tympani not only affects taste, but
also leads to parasympathetic denervation of the ipsilateral
submandibular, sublingual and accessory oral salivary
glands. Parasympathetic chorda tympani fibres are respon-
sible for the basal secretomotor innervation of these glands;
consequently, a diminished salivary flow rate and xerosto-
mia have been reported after middle-ear surgery.1
Based on a case series of patients, this paper presents a
discussion of the under-reported symptom of xerostomia
following bilateral chorda tympani nerve injury.
Methods
Taste testing
The gustatory function of the anterior two-thirds of the
tongue was tested using ‘taste strips’, a clinical identification
test based on 16 impregnated filter papers. Normal taste
function was defined as the correct identification of nine
or more taste strips on one side of the tongue (see Landis
et al.11 for details).
Saliva measurement
Previous studies have suggested that the subjective feeling
of oral dryness is most strongly correlated with unstimu-
lated saliva flow.12 Therefore, unstimulated saliva flow
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was measured by placing three sterile gauze pads at the ori-
fices of the submandibular and parotid glands for 6 minutes,
in the absence of chewing or salivary stimulation. The pads
were weighed before and after this time period. According
to previous reports, saliva flow rates below 2 ml per 6
minutes are considered pathologically low.13
Results
Case one
A 66-year-old woman presented with mouth dryness which
had started six weeks after a canal wall up mastoidectomy
for a cholesteatoma of the right ear. Interestingly, her
mouth dryness disappeared during eating but remained dis-
tressing between meals. No xerophthalmia or dry nose was
reported. The patient was otherwise well and did not take
any medication. She had undergone middle-ear surgery
for a left ear cholesteatoma 20 years ago. According to
reports from both operations, the chorda tympani had
been severed in both ears.
Examination of the patient’s taste perception revealed
correct identification of three taste strips on the right side
and four on the left side (normal value, more than nine).
Unstimulated sialometry indicated a total salivary flow
rate of 0.5 ml after 6 minutes (normal value, more than
2 ml over 6 minutes).13
A labial accessory gland biopsy had been previously
undertaken, and revealed normal tissue histology.
Despite trials of artificial saliva and pilocarpine, the
patient’s symptoms had remained unchanged in the 18
months since her second operation.
Case two
A 52-year-old woman presented with a history of two
uncomplicated operations for otosclerosis of the left ear,
performed 20 years ago. Her hearing had improved post-
operatively and no dysgeusia had been noted. Surgery
had been performed for otosclerosis of the right ear two
years ago. Post-operatively, she had complained of taste
loss, lingual paraesthesia and mouth dryness. While the
lingual paraesthesia had eventually resolved, her taste func-
tion and xerostomia had not recovered. No xerophthalmia
or dry nose was reported. The patient did not take any
medication and was otherwise well. All operation reports
were obtained, but none contained any details about
intra-operative manipulation of the chorda tympani.
Examination showed bilateral ageusia of the anterior
two-thirds of the tongue: five taste strips were detected
on the left side and four on the right side (normal value,
more than nine). The patient was able to discriminate the
four basic tastes only when the substances were given as
whole mouth stimuli. Unstimulated sialometry showed a
total saliva flow rate of 0.2 ml over 6 minutes (normal
value, more than 2 ml over 6 minutes). Treatment with arti-
ficial saliva did not improve the patient’s complaint.
Case three
A 35-year-old man had undergone a tympano-atticotomy of
the right ear two years ago to treat a small attic cholestea-
toma. His hearing had improved post-operatively, but he
had developed some ipsilateral dysgeusia in the six
months prior to presentation. This dysgeusia was of very
short duration and was triggered by touching the right
tragus, a phenomenon termed tactile dysgeusia.14
According to the operation report, the chorda tympani
had been severed. A year later, the patient had undergone
a tympano-atticotomy on the left ear, and had suffered sub-
sequent ipsilateral taste loss and xerostomia. According to
the operation report, the chorda tympani had been
stretched but not sectioned. The patient did not take any
medication and was otherwise well.
Taste testing scores were initially six strips on the right
side and four on the left side (normal value, more than
nine). Unstimulated sialometry showed a total salivary
flow rate of 0.3 ml over 6 minutes (normal value, more
than 2 ml over 6 minutes).
However, the patient’s taste loss and xerostomia recov-
ered slowly over the following months, and had subjectively
returned to normal seven months after surgery. Objectively,
taste testing showed an unchanged result on the right side
but an improved result (10 strips) on the left side.
Unstimulated sialometry also improved to almost normal
values, with a total salivary flow rate of 1.2 ml after 6
minutes.
Discussion
In 1965, Bull1 described a series of 25 patients who had
undergone bilateral middle-ear surgery, and reported that
16 (65 per cent) suffered from long-lasting and persistent
mouth dryness. Furthermore, these patients either carried
a bottle of water to sip, or sucked boiled sweets almost con-
tinually, in order to alleviate their mouth dryness.
The cases presented in the current paper had all under-
gone bilateral middle-ear operations separated by an inter-
val of several years. In all cases, both operations had been
successful from the hearing point of view, but xerostomia
and taste disturbance had developed after the second
operation. While the dysgeusia eventually resolved, the
xerostomia was persistent and disabling in two patients
and transient in the one patient who recovered taste func-
tion. Detailed information on whether the chorda
tympani nerve had been preserved or sectioned during
surgery was not available in all cases.
The sublingual and submandibular salivary glands are
responsible for two-thirds of basal saliva production,
whereas the parotid glands accounts for less than one-
third. Note that this proportion is reversed during meals,
when saliva production is stimulated and parotid saliva pro-
duction increases greatly. Since the parasympathetic fibres
innervating the nasal and lacrimal glands leave the nervus
intermedius facial nerve at the level of the geniculate
ganglion, and do not course through the middle ear with
the chorda tympani, nasal and ocular dryness is not
reported as a consequence of chorda tympani section.
The literature shows that bilateral section of the chorda
tympani performed for the treatment of drooling is effec-
tive,15 while unilateral chorda tympani section does not sig-
nificantly change saliva flow or subjective xerostomia.16
Reduced basal saliva production may lead to mouth
dryness, dysphagia, sleep-disordered breathing, dental
infection, dysphonia, a sensation of oral burning, or pain.
Considering these potential consequences of bilateral
chorda tympani section, preservation of the chorda
tympani is preferable whenever possible.
In post-operative patients in whom chorda tympani func-
tion is in doubt, the repeated assessment of taste function
over time may provide useful information. In cases in
which the chorda tympani is manipulated but preserved,
taste function decreases initially but recovers within a few
months,3,5 as seen in our third patient. In contrast, a sec-
tioned chorda tympani will not recover to the level of
normal function, even if the patient’s symptoms
resolve.3,17–19 In our second patient, taste testing showed
bilateral ageusia of the anterior two-thirds of the tongue
more than two years after surgery, suggesting bilateral
section of the chorda tympani. In our third patient, xerosto-
mia resolved in parallel with recovery of taste function on
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the right side of the tongue, indicating recovery of the
chorda tympani nerve, which was probably severely trau-
matised during surgery.
Furthermore, in patients who have had previous middle-
ear surgery and who require surgery in the opposite ear,
pre-operative testing of chorda tympani function could
inform both patient and surgeon about the risk of post-
operative xerostomia and taste disturbance. This testing
should assess both resting saliva flow and taste function,
and should be performed bilaterally. Intact taste function
is a very reliable indicator of intact chorda tympani func-
tion; hence, parasympathetic fibres and salivary function
are very likely to be intact as well. In contrast, if the
chorda tympani has been permanently damaged by the
initial surgery, this will be reflected by a pathological taste
test result on that side.
• The chorda tympani nerves convey not only taste
fibres but also parasympathetic fibres to the
ipsilateral sublingual, submandibular and accessory
salivary glands of the oral cavity
• Section of one chorda tympani goes mostly
unnoticed as regards gustatory and salivary function,
because deficits are well compensated by the
contralateral nerve
• In contrast, section of both chorda tympani may
result in not only gustatory but also salivary
symptoms, such as resting xerostomia
• In patients who have had previous middle-ear
surgery and who require surgery in the contralateral
ear, pre-operative testing of chorda tympani function
may inform both patient and surgeon of the risk of
post-operative xerostomia and taste disturbance
Unlike early otological reports,9,10 which stated that sec-
tioning the chorda tympani produced fewer complications
than stretching or manipulating the nerve, recent studies
have supported preservation of chorda tympani integrity.5,6
There are many reports suggesting that section of the
chorda tympani leads to more severe and persistent taste
symptoms.1,3,5,6,20,21
The dilemma for otological surgeons is not whether to
cut or preserve the chorda tympani but, rather, whether
to cut or retain severely traumatised chorda tympani
nerves. Based on the reported three cases, it is impossible
to answer this question. However, subjectively perceived
taste symptoms such as dysgeusia disappear regardless of
whether the chorda tympani is cut or traumatised. In con-
trast, almost 60 per cent of patients with sectioned chorda
tympani never recover any electrogustometric responsive-
ness;3 recovery rates are better for those patients with
severely traumatised but intact nerves.3,22
Taking these facts together, it can be stated that unilat-
eral section of the chorda tympani goes mostly unnoticed
from the gustatory and salivary point of view: the deficits
are well compensated by the opposite side. In contrast,
cutting the remaining chorda tympani may result not only
in gustatory but also salivary symptoms.
Conclusion
The chorda tympani nerve carries not only taste but also
parasympathetic fibres for the sublingual, submandibular
and accessory salivary glands of the oral cavity. Cutting
one chorda tympani does not lead to any salivary
symptoms, whereas cutting both induces subjective and
objectively measurable xerostomia. The present findings
further emphasise the importance of preserving the
chorda tympani nerve during middle-ear surgery whenever
possible.
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